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ABSTRACT: 

PROBLEM TO BE SOLVED: To provide a sputtering-chemical 
vapor deposition 

composite device in which the mutual contamination of the 
process is 

effectively prevented, free from the remarkable increase of 
the occupancy area 

and furthermore free from the generation of the problem of 
reduction in the 
productivity or the like. 

SOLUTION: A sputtering chamber 2 executing sputtering 
and a CVD chamber 3 

executing chemical vapor deposition are airtightly 
connected via a carrying 

chamber 1 provided with a carrying mechanism 11, and the 



space between the 

carrying chamber 1 and the CVD chamber 3 is provided with a 
buffer chamber 4. 

The buffer chamber 4 has a purge gas introducing system, a 
heating means and a 

cooling means for a substrate 9 on the inside. An 
auxiliary carrying mechanism 

executing the carrying of a substrate 9 between the buffer 
chamber 4 and the 

CVD chamber 3 is provided, and a gate valve 10 provided on 
the space between 

the buffer chamber 4 and the CVD chamber 3 is opened only 
in the case that the 

pressure in the buffer chamber 4 is higher than that in the 
CVD chamber 3 . On 

the surface of a titanium thin film produced in the 
sputtering chamber 2 by 

sputtering, a titanium nitride thin film is produced in the 
CVD chamber 3 by 

CVD, and the structure of a diffusion preventing layer is 
obtd. 
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*«<0SSURtci->TSKlSili^S»T«>4. * 20 ttKfc$r-v«J9. B2(3i^J:5*r^4&0B*a 

ft. «SftyA-lttWMftWfr-2. 3. 244#*-y*h2 3£BVvCK£5*i4J:dl3ar-> 

4. 5. 6. 7. 8<D3a3Hi*Wiy-hA*?*l 0# TV*. Xrt-r*©B23 l#*-y* h2 3**LT 

<e*i«ftRf?6tiT»*. x/t v ^^w<-2rtfcgst4««4. r-*4&o 
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WtefcTt*. &&f«*l 111. -*W-Ka** ««S*i*X'W*lfcSfciiVvc. SWvy^hny 

**yA-8**aSg9*HW^K9aiU S«S* Sfttfr3J:?(zfr9. 7y*hoyttSj«ii£3*i 

*X*-2. 3. 4. 5. 6l=ab>TJIKKB*1f*J: *. £Ofc*>. W&tfXfF&J & 

#^o-Ko*?*-*w<-8fcE£«3t33r-»'0> (0028] #x»A#«2 511. *3eWBBTtt. T 
*. MBSIlfilllfcLTIi. 5fcf8fc£«9£«Hl/C« 30 A,d>ttxZxtt',9MxtLXm\'*hiL$&i:'> 

mh7-J*Z*Llz38lBn#v YifiWmzmZti X\*h. OfZMKmz 5I1. T*dMfxtiBMte» 

*. ZOOT~A^«iTHHtCZ«C<^aR9««4U VK2 5 0 fcX/ty 2 fcHKB^ 5 1 
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(00241 ST. j&ammfDXtif ?fl?S3£e8£ JSaKfclnS!tf-*t-*2 6 l#£ttt**'y-2 6rtfc: 

S*TV»i. W^. «»^ry/«-«5«0-< ?ttX/< (0030] ^UBSTIi. X/W^^yA-2rt 

v^f-^r>'A-2T*9. HO-OttCVD^VK- Ttt. ^JT^tV^-y ^fc«t->TJfiR*ffa J:oK^r-> 

3"C*6. ST. m2ZfflllXXJU9+*>'<-2 TV»S. W^, Xyt^^rW<-2li. ^-y-yh2 

f-YWC-2^)ffl|ftS:^jEiB«WBT'*4. #g27**rfS. ^3ryfl:*S2 7li. SSftx*^ 

(00 2 5] H2t^TJ:dlc. x/t»?ftw<-2 4T-tJ:->Tx/t- 5 r^e^«:^3r>'fl:$^J:dfc:=S:o 

UL rtS^a^6«f^2 2fc. X/t,fftyA- ■CfcO. X^-y^^WN-2rttC|ft»t^*l/c-f3r>flS 

2rtiCttX/<-y^jS$-Saj?it4J:otcLTa»t^ilfc €tt27 1 1. -f*yft^«27 1 fciijaftx^;^- 
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VmZtik. £191*382 7 2kLTI4» HitfHiHB: <rtt&mmh tti> fcSB&R 2 2<r>8&3&&&& 

1 3. 56MHzfltfjl kWSflfOfc«hWOTS*l*. 22 ltCfcoTftSGKSfci^U X/^fftV^- 

4*HfcS«27 lfcJ^TA/t-r^-r^/^rtfc 2 ftcoEJj £Bf£<0flyjfc«o. 

RSSfifciSBtWIHi* JJBx/t**ftlfcJ:*T5 [ 0 0 3 6 ] zmmx. xr««r*«S23 1«§M£3 

p t uwtS^feSSfllk: J; ir^xvp ■ r^v^ttxA^^tts^fcS*T^-y.jr 

*. 9-Y v h 2 3*»4»UaSSil*>t>tt^tr V 2 3*X/*r PUSfc-f *yft!f&2 1<0% 

UL Z<0T9X?P' tWM&ttmz. 79X7P' 10 J9tt«S272JU^SII^¥a2 70Satt«82 7 

+*!>4 *>***i:«SSl/C4 sfffct* («T. 4* 1 4*Vfl:¥&2 7lcJ:->T»ft»ifc 

[ 0 0 3 2 1 -JT. SRxf^-2 4«CJi. miHWS? y ^eTO. «J»gJ&f«2 8#&£Lfc«lf*:J:->T 

Bt280£lt**lT»*. «*H8£#R280L Mt$HTl£fii9(Cj: 9*lK3SV^firCAfl-*-*. Z 

VA- 2rtK«S9 £SB£«#*R£U Jb£ «*£SL ««90^SiWBl£5^«t»&*-^)fiaS 

4 *f<fcx>t-r *8?££«9 tcSfifcA#$tf * J: 3 *«iiKS6tL&<&9. WWHBifc-H^^iaHtC 

BTtt. 6(cSS«SE*Bttll/CSB [0037] Z0X o Zlt&Zmzmfi^i&L «# 

8fcT5X"7P' fc4>fflEfB8fcJt9««9ttltf>ee 3£#828. 44->4&R27. Xrt??€S23 1 

A>frx«E$r^-i4^tffl®l3iWyi281**»ffl$ 20 &^X»A#S2 5<0»fc£*-*t<eftf?jl:S€. 851 

llT»*. a808Se««H281i:LTIl. Hitf 1 &22££r>XX/*vf**y'<-2Mmmi&&} 

3. 5 6MHz{U*3 00WgffiOt,<036Wr*i. *T8SW i. -W>8L ^hArt^X 1 OfcRBTCSS 

[0033] ifc. 2S6cmigiaiS^S[281k«R*^ 9£;Vt****W<-2*^rc9art-. iWCto 

^-26fc«iaft:«. S6«282*SltWvO>i. T» ^ty^f^A^ltyD-HSiOiMfe^Tri. 

S&fc* £K9&tf£&$Jl4 r -2 6#\vftli>&#T [0038] JJCfc. H 1 t^C VDf-^W<-3<0ffl 

SS»cofiiSK»K}5r^<03 yfyi^lt jftfcoivciHH-*. 0311. Hlfc^CVD^^ 

Sidttlfc**!.*. nyxyi^Wr^^i'XS:^ B"C**. H3lc^CVD^>-K-3l±, 

LT««9lcBHiHBEfrfiJftrt-ii:, *+AS'*>'<X Srt-**KliS32fc. rtS5CBr£<DC VDffl#x£iSA 

<030WC:r5XvP ' +*>«*fcjE4 *JoWB8 1 . 30 -T*#X*Af«3 3 1 , mim££&9 *BBti> 

e/^rxm&^ti. r^xvp- aamfikuiz [0039] sbwsj:^ cvDf^y^3rtc 

fzmtnsu* l< «2 otfrt-hggo]E4>mfircj>9. tt*^gv*sa^#xj&^AS*i*fc*>. sm*3 

moae/ur^mtt*«4tfcaaE9kX7Xvp • k 211. jtaa«og^sttig«oK^-jcyr3 2 1 stem 

cOfSJt. ^9m^Tf**fc«<forF#*m#a<a HKWfcli. ff£&3 2tt. ^aao- 

}£3*t*. £O«lf<0[S|& tt£«9fc»l/CfirC* X 3 2 1 b LT. »Si3g 1 0 0 0 !/ -y hil'/^eo 

•CftfiSS^TS«9fc:fififcAS«-*A dfcfro-CH 0 'To r r~l 0"«To r rSfi^«E**T«» 

-C&&J:5W»£$n4. Pi. »SUR3 2tt. AUTX 
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S^aOf&mcoV^T . a 2 Srffiffl LTSflW-S . i [0040] ^X»A¥B3 3 it. CVDm^fXt I 
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«34 iul xTis»>y<oxdKtmsmzm»tt> 10 ii«c»^4^*7^42jj^«itv>4. $ 

*/W-:fefi34 OWU C VDf-rV SS&WBfiSft.*. j5f?X-f-^4 2|«!W1. Mfg 

^30SKHM«=II31/Ct*. * LT. CCOfia 4 3JH*»IP*a4 4#3»tWl"0*. tt**g4 3 

JlX»t. ^<0*S«. */W-£tt34 0<0±T»£HF -h y <ria:-*gsatffiJ8T$*. »a#a4 4 

st^ajffia^^y-^iTOits^Tv**. a, s»xt-s/4 2 rtfcs»tfc»j»a»4 2 owa 

[ 0 0 4 3 J ££9 * m%&g.£*3*tS t oTS**«BS** . #m&4 4». # 

3 5#£«*;i^-34rtfc8ltWlTV>*. fc-*3 JBGUM 20ttStt£«tA-r**AS44 1 fc. ft£ 

5i±. we* o s> $tfi*3W> t> sa»4 2 o^^£$aw-*»iitt?4 4 2t. mx 

HitfttWSlU ««9*4 00-70 OX^fttCftgfc 20 ^t^tffc£^C^-*^-*44 33tt>*>«| 

n»TS*j:9aii«sn*. s®9<offl£a±, ^h*o n&tih. *-**u-*443Tii, 

«S»««Qtt-t VircttSJ^fu ^HSOMDPawcJ: fi«i»LT*A«4 4 1 fciSfi*- 4. 
-»TfUSBS!»S*l*. [0049] CVDf-*yA-3WRAS*l*»fc©fr 

[0044] 4fc. *3SN9BJBfc*«7*CVD*-*>7< Xf-y*4 2«ra3ftfc^9*an*fR4 3iCj:o 

-311. T5XvCVD*ff3J:3«r->TV^. IP T«^aKfcMW-4k, CVDf-*^<-3fct>Jf6 

cvD^r^A-3iir7Xvp- ^jKftrsr^ MSrtflRmzff*.. cvD**>v<-3i*rw» 

J: OjaRfcff 3 J: d«j*3*rO*. T7Xvja£#8 fcHfi*LT*K A-y7r**>A-4rtW6ftLfc 

3611. CVDf-f^A-SrtKgatfeftJtJSHWEtt CVD^yA-3W<«SBXrx*qaR9Cfi2tLTfc 
361k, SStt«ffi361fcSSttS*&fi9^-4S 33 gSCKKt-S&JIL HJ*>K#XO*&S#*S. 
e***36 2fc*&«|£$*t-0>S. #X»A*83 [0050] 4fc. CVDf-+yA-3*»&«ai$*lfc 

3tzX->XCVD++y/<-3totmKitvfi:CVDm m.9t:ti;&m4 4 1: «t oTerSaKW^f i t , 

jfrxii. g@tt3«3 6 1 fcl ->TS£3*lfcSE«« 39R9<3©Si: SltfJJSBf-^^x' 

#*»6x*/Mf-£g»tKD. 77X7P" jWB#5*i -6TS«J#lT*rftS*£Tt». A77Tf-i->A-4 

*J:3fc*-vO*&. Tmt£ftoZtTft}&7>m#\H±.L. XE£tt*>£ 

[0 04 5] sstt«ffi3 6itt. jjrxfc&aimi «ttoi^iifco^4. a. ftfiR¥a43fcj&a*a4 

mSilfcO-Ti. «Hi»S36 1 *»LTCVDffl fc. ^HBKBTMi. ftfiBs¥R4 3k»JP#a44<0W 
*oT^i. J85SattSffi3 61kLTTiSt:xrx«: 40 iw. 

§ajL^S:^-i+2<onas«<Ot,WSrfiOTL. Z<r>m 1 0 0 5 1 ] 4fc. ©e>t-r-y4 2tli. jBSXx- 

Sft««36 l<Orta5aat:-Hi8y)T*»^CVDffl^ ^4 2$r»B$*&#|t«SHJ|4 5#li»t£flTV>S. ffi 

x J: a . ©x-f-iM 20T«tliXx-> f ^tt4 2 1 #IS»t ^» 

[0046] fixmxm 3 3 1 J: oTSIA$n<:iaS flTTSt^TiJ 0 . mmH4 5tt. Z0>Xt—>' 

it+fyit. T?X-7P" cOfrffltJ:oT5H8L. 3fett4 2 1 £±TU$*T»SX-f-y4 2Sr»B$-fr 

^TV^^gfcRjSLTJIfiigoaiiBCS^^vS: 6J:9t:^->TV>6. ft. X-f-y£a4 2 111. 

»aj$*. Sfllf-^^aaKA { *8W-*J:9tc:^:->Tv» 7r^TyA-4<oa«a^-^f«cKiLT^i. -e 

6. CVDf-irW<-3rt<Off7jl4. CVDffl*? LT. COSSiS^tCtt. ffi«S5«cSrfflV^*^;P 

ft3 7(c«fcoT ; e^??*i.£J:ofc:5:->Tt->&. ^-/l^^t^itTV**. Z<r>t:lt>. Xf-y'i84 2 

[ 0 0 4 7 ] ?T . 43liB8S?>ia^*£$rt$§^ 50 1 *>±T®£itSLoo. M2S»4h&»^y-^*<fi6jt 
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100 5 2] ifc. X*7rf-<r>7<-4fctt. rtSWc 

MtCl*. /X-SW«A*46tt. 't-SWfcL 
TS»S*>*m#X*><*7T**W<-4rtfc*A 

11. A^7rl8K2^47T*^Sn&J:dWr->'C 
v**. COAr7rffl*eSf47<0«S5*-^ 
11. CVDfflJSSW)a«^-^fcfc«,fc. /<*7r* 
*yA-4kCVDf^^A-3t«H<9y-h^r 10 
1 OOfflSBWftff 1 0 lt3&&jfi&J:3lc£ 
->TH*. «»31 0 111. mt^T-fiiiMLX. 
*t 7 r f"t>X—Aft9M3tifC VDf-ryA-3rt 
Off* J: DKv*&£fcSW .. fWSWm 1 0 2 £0 

fcs*Ty-h/<*7*i o^raitiidawtSiiT^ 

[0053] <«C. B3£«W8tT, CVDf^yK- 

JW* J: 5ttBSf+^<- l*»6A-» 7t++>'<- 
4te*LrCVD^>A-3rtfc«A«n4. CV 2) 
D**;"<-3rtli. »S«32t:J:oT:BrjaEAa-C 
1*>gBi«tfl.Ti5D. U»fc/t^- 3 4 «aa 
2S«**^-34|tob- : ?3 5jtTOb»frl, 
3 4 t«a?*lfc££9li. b- 

^3 5<o^j:or0rffia«4Tsa[t»eis*u -to 
[00 54] -eL-t. y-h^7-io*ratfca. xr 

*8A¥83 33&*IW^U J&J&OCVDJBXTXjFCVD 
**yA--3rtfc3A3*ti. #XSA#S33CD&S[ 
*P^3 3 2fcJ:oTCVDJ8#X«DSS2UfiI£it 30 
*tm-ifcfct>«ffl^3 2<0SB5aSlffi83 21 
fcJ^TttSeSKfciffiEL. CVD**yA-3rt*Bf 
J&*>ff*lc«o. 

[0055] CCOtfJST. T7X-vjgtt#e3 6 £»f£ 
Stf*. £E»3»3 62*^gE««tt36 1 
fcSS»«*j£«teU CVD^y/<-3rtKlSe» 

CioSfcf^yiiSIBfcJfcSU i»gogS<0Sfc** 

[ 0 0 5 6 J r7Xvjftfi#S3 6fttWX5 

A*&3 3<0lW££#itU CVD**V/«-3rt*?i 

sg^2«^-r&. *lt. y-hA^rio*<ia»t. 

[00 57 J ifc. /<77rf-ry/<-4i:CVDff 
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H5H6WLTSiW^i. H4I1. Hl&0H3fC*-*- 
Ay7r**W<-4&tfCVD**V/<-3«>a«« 
«H. B5I1. «JU^»ra^{££KW*£MSK«& 
BTft*. H. B4"Cli. ><«r7r*+:"<-4RtfC 
VD*+v/<-3li. «««JSSJ:9±IK)fiWWr^ 
-SBSaWW&SfrO*. E4&tfH5fc*tf\fc9 
C. ffiHRSiSffllll. JJft3£&9*tteT«&t*& 

7*)>?4 8 29»»6«l«S*lTV»*. 
[0058] 98*4 8111. H4fc**-i3fc. 
**»0±«B4 83k. ±6tSf^R18K^f,TA-tg^ 
6J:5fcl/CSy*fcMBS&484fc>K,*S. 
48111. ±«S54 8 3<^WWc|SPJ-«f4. 
ail. «R9oegJ: 9 < . tB8x?—$S4 2«k 
Dli**v>. ifc. B5fcw*-J:3fc. SKM81I1 

«g»484<«B»{c^5«ffi <ht. mum 

5) 485*$ft#l/0*. »^eMtmrE485 

[0059]-*. OSl* -rT^^ 8 211. 
OgBTttbS. BS»yT'J^482ll. B5ISS*- 

^fflBC) 486£*l,Tt*. £««97-Uy^HK 
5486li£V>lcfl*iflfflrcroItft«lT:iJ9. - 
SHBttfc*->-a>&. WMv7V>r482tt. H 
vT9 >?mG4 8 6#BS4 8 7 £»X,T8IW*tt 
aPB485t=ftM>^d AaSaSilT^S. B948 

7(1. «8*<^v^fiT««$fiT»9. mmt 

5485fca-y7-yy^BBfG486i:li. HS487 
tat-CttSUS^LTV^. IBS487<9S»(4c4 
8 lfitf>£fSK«r£ffl (A-y7r^yA-4<0|«ia5 

H) a^^ry^48 2ii««gsiit*^« 

[0060] *UT. «SW<yTyy^48201. * 

B^o0ea«*«a»t^-cv^. do@Kta«ii. a 

tTU y^4 8 2 ^ «WHfe0B OJcBCS-fri J: 3 
*-yTU^«KB486M3IS*-4«BH. » 

*»r»J y ^fi»54 8 6 LTV ^9fifHIBe 
4 8 5«. *-yT'JV/ffl«E4 8 60B6fci:t>fc:tt 

ti^aL. cKotsm. ^firf*4 8 1 tf&uzm&mrt 

[006 1 ] fi&Stt -,T>)>? ^482^102487 
II. A-y7rf-vW<-4ttt,fc:CVDf-^y/<-3 
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£<>Ktr6*t'C»*. 9M48 lfcL 42*UJ*tT8IW*48 l*»62HS9*»tR*. * 

t&att (mtSSrft ) J: 3«*8*to* . x. asH-*^- i rt**sasm i i #59®x-f-s/ 

[006 2] ittC. H3fttfB4*«RILT. /<»7t 4 2*fc£«9*tt9.hlf*. £«9ti. «SSf-^W< 

f-+J"<-4 «^UM9<3*sa»ft^ovvci!MH -1 fc^LTJfcOf-YyA-tTiBiSSiU. 
f*. 4-f . KB***/*- 1 CWflRSiMW* 1 ltio [ 0 0 6 7 ] Kfc. H 1 t=R9. flSKSWi**:"*-*) 

BL »«Xx-*4 2tt. 8ri&0±#teSe&aU g ott. j*RSfc2S«9 fcx/t^xvf-j^fC* 9- 

«9£®ttt4. *«0SL «gft^-lt^7r xy^ix^v^^^A-SfcLTfilfc&h.*. 
f-*yA-4fc<OBkoy-hA*riO*fflt&*i*. 10 3SttdftA3*x.4£fi9tf>«S5fc:li. SflSHLR^Ra 

[0063]3HR9*/<«r7T?^:"<-4*»fcCVD RWft*3*lTV**S#|>i. £*>J:3*fiWB«3 

-3>4 2<0±BM(«8iSft4 8 1 *>±«»4 8 3 J: 9Tfc J£EK5tefc^ 3S«903aii£X/<C* 

4 2*BiSttE4TTR-r«. k » £E9l4S©fc4 81 [0068] Xyf-y^f-^A-SB. TA^VSW 

<0±WH»*>*i.*. X/^^x^f-v^*18<0^«P:A^4^Ri:.«:AS 

[0064] «»UfcJ:3fc. /<77rft>' *i^xfcSBi^*A^*fl^**^LT:r?X 

A-4*off#a l cvD?--vyA-3«fc9ks^vri:£« v«aftfi#ak. T^XT+a^jfrr*^!** 

T U >*A 8 2*|I«k3*T8IWM 8 1 *C VDf-* k» *ffi«i»£fld»W&fflRi& t X><'r *X yf^S 

>-A-3rtlc#»Stfi. 9I»4 8 1 fcL SK9<0+ *lT»*3*l*. £<0l6Sk 3SS9O*3|«0«mmj* 

4. £8tflvW-34li. CVD**>«t-3rt0 [0069] ffiOfflSf-ir^-od^OSIIcO- 

34#±#U 8»fc48 MMUHGIl/CMMM A-6k LTttfcSJlS. rUh-h^ryA-6tt. 

8 1 <0_L2B£4 8 3 J: 9 t>£v>Br£og3<DftSi-Cg M3*Lfc««*;k/- 2 6 1 HBcD^S^OSS*/^ 

£«*Wfc0BL £K9ti9Sfr4 8 1 tpt>mhX -fcfiiTV*. ^*/l^-rtWifiSB&£*5£S*0 
3 4 C0±fctt£ Zttth. 30 h-^*®{tfe*lTtJ9.SR*^-WJ«S*l>ai 

[00 6 5] *<0SL BStW<r7»yr482iRtm «9*200~3 00t^K*Tllg*r&*J:o«l*S 

CEICU #IW*481*«ft»*-*. £<0BL *ITV»*. ftgSSStt. 100~200»8flrc**. 
^-3 4<D#/W-$fi3 4 1 fc#»*4 8 1 «R*rt^-tC««9 *»««&$*TftfiK«tt«: 

Ub^X o . 816*4 8 1 <0±fi»4 8 3fcL SP*^ Ui£*tt 9 . «K*n^-k»E9 fcoBtetfaaWR 

t. mM4 8 1 MmhB. iinxz* s 5rt£* aaw>±*g«ii. R^xw^ssg^sawrx^niBS 

4^-^tt34 1 jwfistt®fc*6. »a*4 8 1 a. LTftajstfsci fcfcfc*. a*. ^*>mjaasi*Tg 

yT++yrtr-4tcvD++yrt-3h*iany-h « [0070] O±"C3^ltigKB<^^««l*C-?v^T<0 
vDf-^vA-3rtT«iRjiHa^it6. wm-tot lx. mLnviffi±M*iBmtt 

[0066] CVDf-^yA-3*»*><0SlR9<0|il« JSl^ff9l&^fc-3V^'CiiBW-6. HlfctiV^T. ^FB 

/P^-34*<m«<0Ji#teSt:«>itt®-cy-h>'N*;P7' Hh-y^Y>A-8t:«X$#l. n-Koir^fti' 

lotigjtT^Ki^siicvD-j-vy^-artic^ A-srto^-t-y H8 ii=n*d#iTv>&. Kmnni 

*LT. ««*;^-34Srm?*T«« ill. CI CO-^TOO- K O -r 7 f- A- 8 ^^-ftW 

9^8iM*c4 81±»ClW-£. -foa. »IW*4 8 1«: «fi9*tt9aiU i-fx^y^ry/<-5tciS 

/<»/7rf-A-w<-44T-ajli$*. y-h/<^7 , l 0 S. x^f-y^r >/<-5T1i. 8?»<Oii9*SS^e 
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c«««c9£Ty t-h**w<-6(cis*. ms.9 
[0071] -e<oft. mmiiitz<vg&9£xj* 

f9**>X— 2(3£*. X/t<r*f-+>'A-2l*re 
li> «S*tfc «fc 3 fcf-^VR<0^-y-y h 2 3 * T/l'rr 

*-*Sh23*W->lfcffl3il*X/t.r 

*. 

[00 7 2] JBaySfill UiicD««9«rCV 

tfcidC BSfc**>fcS*fc«:£trCVDJIlj5fx 
<0T7Xvc VDtrJ: ->T*fi9<3335fcSfltf-* 

[0073] *<o». iBsami iiii^s«9*cv 

D*-*yA-3*»6E9ifiU flD5TOn- Fa 
W<-8fc3S*. ft. W*-7<0?<><*- 

<rh81t3Kg*fc.*. 

[0074] £<0«fcofcl/t. HJW>3S«9fcoVvc x 
/t7?f+^-2. CVDf-+V/<— 30>Jt<3U£L 

fcL &0^9#x^f-y^*yA-5fcttAS*iT 
XH3ilT*9. ££«9##?-*W\--5. 6. 2. 
3fc*«(C»A;&ftTft£«SS*l.*. «r»T. !SS£ 

[ 0 0 7 5 ] ±» L£ffifi£&tf»fFC* h*9&mm.(r> 
S^C«» X/tv^f+y^-2J:CVDft>'A-3 

"-2. 3<D?m%.i>z\.*zm: t ). u->x. masw 
tx<z. cvD^y/<-3Tii. Emm* 

[0076] LfrLWty. *3StfiBffiTli. 
S"«- 1 tCVDft 3 fcOfilfclA-y 7 rfty 
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<W-*yA-^fi*L^«UJPSr6«fi». «r>T. cv 
Df-+ W<- 3 rt<0R§MfX#X/t-jr >A-2k: 
4TKSW*<W*fc<»|J3*i*. X/t**f-*w< 
-2|«W)^X*»CVDf-f>'A-3«6IWi<Ot. 4 

CVD^W<-3*^»t^*lTV»4«^C. S^fcJS 
fr*#x£ttH}*-*l&£fc3i % CVD^yK-3H± 

) [0077] *LT. #gt&mTti. /<77rft> 
X-4fcCVDf-*VX-3 t(T)ia^fi<0tBS^ff 3 

*J"W tCVD*+y/<-t0B&8&9<Q&&£ 

fc<0H©y-h/^riO«fflt«l6. A77 
r **yri-4 klfiSf^yA- 1 fctOlsrrg^oJBS 
£ft346fttL X-r7T?-ir:>'/<-4i:CVD*-r>' 

A-3t<oisi<oy~h^yioo«t«ii. 04 
* yA- 1 fc£0fskr>y- m^t* 1 ot4«H^wa<c: 

[0078] ±3&>j!H>* CVD-^yA-3rt*S£© 
<T*WB8f^r 1 ^eALTX/ty^f^yA- 
23fc|^so£*S<*l8Jl/CV*. 8. SJJWBS 

v 7 r W<— 4 fcCVDf-r W<- 3 k ^DiaoSR 
9«tttfifcfrtttit&6'f.. -o^y-h/trt/7-i 

[0079] CVDf^rW«-3(Clfe«CCA 7 7 

y*-4 tcvD+*yrt-3t <n&ny- l 

[0080] 8. CVD++yj<-3+/<?7T++y 

A-4«ortSMc. «s^x^««^-iy^^-»5&ii 
«t*^tj^xrx<o«mihfc:«i»i^*i. 

[0081] 

A-2CtJ»tix/^y * »J y^tDftftk LTIi. BTF« 
•x^^W^X;T/^y 

•xrxoas: ioocc/# 

•E7J: 60mTor r 
X/<7 ^mS^aJTjmBE : - 5 0 0 V 
£fttf>Sg: 3001C 
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-f^yfll^aOJSJattSB; 13. 56MHz800 
W 

• *ff Sbe#a*«6S«SB : 13. 56MHZ200 

w 

5(nfc-Mzm-hXVJ*l]*l'-T : Jmt. 40X88. 

(0082] tit. CVD1-+yrt-3tZtH16CVD 
<r>tkfrt KT<%fefr*W6ii* . 10 

• CVDJfltfX ; Ti C UtNtb HifcS i H«<ft££ 
#X 

-#XOaJft)t; TiC U : N» :Hi:SiH4=5: 

20:500:1 

•£tfxSK: 526cc/# 

•JEfj : 0. 1 2Tor r 

•SfiOSffi; 485*C 

- T5Xv»j£*a<0gS«mS : 6 0MHz 500W 
±l!&fl*:J:4k. 100*^xho-A«ftfltt«) 

7o%garra>*. 

(00831 JHJKOitWCUL Xy^^fl^B«^ 
Wtt. fBE8^ff3^fc:fc:*3aeBS5<0X/t 

[0084] A V 7Tf-^>-A-4tt» IBSf-v 
1 fcC VD+*>x-3t<rm\&ftt>iUztf. 

-*V/<C-4£i*ltTiJ:H. fl. ffiB8iaxK-**liJi 
i&LitXolrtWZIft&V. ^r^f+^/Haj 
VvCffiBSSlXvt ? *#fT*>*lS «fc 3 fctt&Sfli CI t 

(0085] tit. mmK&mnmamkLx 

It. H 1 tXjitX o trf-*»*-mg&tXt< . XV W 40 

^V7^ ^aSBCtt/^S t . 0 1 (c?jcf >/< 
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(0086] 

* yA-t vmatw&h* yrt-tsmtx** y r + 
*yriHMRt?6ito*or. ro-fex«>tt®§ifc& t 

fiT^raat»4t=arv\ ta. nasm3smmtz 
stfzktmztit. tn. mmsmsKom^x 

MX. ISm/Mnt. A*7T*-*W<-rtT£«* 

tmsctufxtfait*). mtztzmLw-thw? 

<Mcffi#mLUtV'*tmimt>ixh . 

(Hi i msmm^ixj^^^m^m^uc^t 

[02] Hi fcw^-X/t^ vX-2<r)m*m& 
(H3 ] H 1 ttttC VDf-* W<-3fttf/<-y 7 r 

* y/<- 4 atoms, i ^tmsm^ *> & . 

(H4] HiaVH3tSrtvW7T^VA-4&lf 

cvD*^2*/t-3amnBrfc*. 

[H5] aa^t^^»«$raw-4jEis««aT*) 

me] *mmzism&imxT&isixJtmm& 

[H7 ] *a^WSrfi5W4^-C«Sft^^Offlj£ 

mmt& s mmmTt>'). mmmimmzitttA 

i w&t*>*- 
io y-M^py 

1 1 tKSfflffi 

22 sm* 

2 3 

23 1 X/tv^S^ 
2 4 ftft&f* 

2 5 XfX#A#R 



26 Sfit**r- 

27 4*^*8 

28 «l?$}£#g 
3 CVDf-*W<- 
32 

3 3 IfZMKm 

34 £8t*/W- 

3 5 t-? 

36 T5X-r»I«#a 

41 tUSUfc 

4 2 iSSXx-^ 

[HI] 



3 
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43 mm 

44 &»#8 

45 mm 

46 X-S^XSA* 
4 7 A-r7rfl»Sjfh 

481 9m 

4 82 BSW-rrUV^ 

5 x.v+yn-+yj<— 

6 TUb-h^yA- 
10 7 mnM&HrW*!- 

8 o-Fny^f-^W<- 

tH6] 




[04 J 





(13) 

[H2] 
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ffSPPl 1-200035 





IJSittBlTfcl l*2Ji5H 
Kt9+* t C VDf-* >7\'-fc lilft2W-r w< 

imEM2&®&] mm 

IffiEX&RB*,) 0 00 5 
[«iErtg] 



[0005] FET (HIWWRh7^X^)^0flBS 
$r*ri L S I Tli. ©i»^OH»flBSt LT, T* 

%mm±mi}. ztitxMvftXixm&.ztix 

r>XArtvfLX1jiit>tz+*>mt&m&t&. *<n 
S. 

[*SffiE3] 

[ffiE«ilJSB«] 0 0 08 

1 0 0 0 8 J ^COI 5 IZ&TX17 hfct 
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[¥8ffiE4] 

UfiEti&£B«] 0011 
[»Ert8] 

[00 1 1 ] fiEGSia^t-r^Tli. «ecc7)KJ3a 

boo. Mxv<Qtm&mmM< uwfcSL* 

BBsax'ivftti. mne& (mm) #o. 25 um 
[#a»E5] 

[*jE*tt»BB*] 0 021 
S3! 

[0021] 

[a®£*«w-*fc*x*fa] ±aas£»«w-*<: 

*>. *»)i9«iSlEil<^MHJi. x/t-r**fHx>* 
•y^^y/N-fc. IfcSSISSfcfHCVDf-ryA-i: 

■y C VD** 1 

y/<-tCVDft yA- 1 <0fSKIi*2H-* WN*-fc 
xrc* ?^-ir y/N'-tcoiatli. 7rft yK-# 

-fcli«iSf-\r y A-fttf A 7 r -M* yn'-£tf LT 



CVD** yA-^jgfflfcStfg 
*7r**y/<-fcS®CVD**yA-OUi«£xrt 

I4» 7 r yA-rtoffi*#C VDf-v yK-rt 

sammt. ±smmi. 2. 3m4<»m&&$ 
wc, fflE/W7rf-*yA-rtraaR*iwgfflft«n 

[¥fittE6] 
[«iEH*«ft&] «as 
[«E«««B*] 002 2 
[«Efri£]$3g 
HUB*®] 
[0022] 

H6^H7ft*«akPia, vjW-*y/< 
-fHTn&BX-h 9 . *JWcBB3*ifc«2H-* y* 

-it. 1 ojmautfcfittsao*! 

af-vyA-2. 3. 4. 5. 6. 7X1^000- k 
H*. #f-*V<-l. 2. 3. 4. 5. 6. 7. 8 

4fc, «af-^yA-iidw*»f^yA-2. 3. 

4. 5. 6. 7. 8<0«glBWCliy--hArt'7*l Otf 
[#^ii]E7] 

[ffiE^«n«] ««e 

[?fiE*t»«S«] 0 02 3 

[«iEft«]3Sg 

[HiErtS] 

[002 3]«SiS^yA-irtt:ji, iftsaflli i*< 
IS*t^TV»4. «K*fflflll ltt. -*On-Kn 7 ? 
•f-^y/N'-8*»A,S«9*-«rfoJR0abL. 
t^<-2. 3. 4. 5. 6. 7fci£o-CJ«<KffiJl£fT 
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xm>. mmmi lttxu. 5tat3£«9^aKL 

Sit*. ~O<0r--A*«iTH«fcZtt<^R9&» 

fcoT. tt£fBfltl 1 k LT14. ^^SBEftTCiW 

[#£Hf]E8] 
[MjEH*8S&] 9808 
[«E*tt»HBfc] 0026 

[ffiElttH 

(0026]»«^22tt. ^-fjfclCXrSWKa&K 
XT2 2 1 *«B9LTX/ty^f^yA-2rt^ 1 0 
- e To r rn&*X1Mmm3MiStl&. m&2 
214, Ayry^*U7^X*eWSBttE^»222 
ZH+t. *-y*h23»4. «S»2 32£rtLTX 
>t****>7<-2taR9Wt&*VO**. 

S23 1I4. ft<0JSSE^-y-yh2 3fcBlftrt-iJ: 

I«iE*HR«a*] 003 2 

[«£#£]££ 

[ffiEftg] 

[0032] — 3f» 2UR*/^-2 6fc»4. «|?i&J£f 

a28**ait^itTv^. sifas^g28». x*? 
m&ztixm. «ifaji^a28ttTii. *mm 

8T«4. SS*;^~26tS)g«SE*8ttnUTS^ 

t<4 rx«E*^i*3agfflsettiS2 s 1 #&m$ 

3. 5 6MHzaj»3 00WgK<Ot<0*«ffiflrc&4. 
[¥«WE10] 

[«DE*t&«Bfc] 0 04 7 

[00 4 7] ST. ^dBgS^S<0^^a^[ 
li. Bl&t/H3C*t4Tfc. Kt*-*yrf-i fcc 
VDf- v WC-i: <DEIfc:/\'-r 7rft V/\'-4 



lft^CVD^yA-3fc«»WmS*t"C^. A 
v7T^r>A-4Ctt. «ffl<^m^4 l#glt«l. 
T4$9. ^7Tft^<-4rt&10-*Torri 

[¥&ME11] 
[«EH«8S£] 
[«iE«a«a*] 0 048 

[*ErtSJ 

[0048J ATf7rf-^rW<-4rttai. £fi9#- 
S*t-^4 2ttP9©XI4nttR<OS»lT*»). ±ffl(c 

3SR9#aas*t*. jwrxT-^4 2rtfcii. jb*^ 

S4 3W8&m4 4iffittt>tlX\*l. tm&4 

*-hy*s>b-**#ffijirc**. »afg4 

4tt, j5®x-f-x4 2rtt&ltfctt8Sa&4 2 Ofc 
fc^T^fcfBBS^ofcW**. »*P¥a44l4. 
fcttSaj*4 20«&jKt*Af **A«44 Ik. # 
C3GSB4 2 0 A»*,?&«iS:«KB-r *SffliS4 4 2 1 , *S 
A'ff&imaj^fc fcO&C*-* aW-*4 4 33*»6 
1f-**l'-*44 3Tt4. £tt£KJ&0 

cfflKifi*tT*A«44 lttssw-s. 

[¥tNfjE12] 

[*CE*«fcg®&] mm 

imEM&mZl 0 05 2 
[ffiEfrffil 

[0052] ifc. A,7TftJ'A-4tH > 

6ti?t*. *^z?1txm7Jk4 6I4. n-l/tixt L 
T23^f<0^aafc!rX3fcAy 7 r f-r ^A-4rtC»A 
-*-©4dfc$roTV*S. -Ky7T?-*>rC-4rt<DEE*J 
\t. K>f7rW&mfc41X*:-9%tlht : >&i'>X 
^h. ;cO><^7rfflSStf-4 7^a^T-^ 
14. CVDffiem37rtO%T-?kki,£ , A,7 
r f^r 2"<--4 1 C V Df-v 3 i: <tfS9>y- h/< 
^7 1 0<0Hffl©l«tff p«9»3 1 0 1 &£t>1\(>£ 3 
«C*r>TV>*. mmi 0 114. HfflSx^^^JiJttt 
T. A*7rf-*yK-4rt<0ffi;fc#CVD**yA.- 

3WOKJ 4 OgV^tcRO . A^TlBWafll 1 0 2 
^8fr5*ty-hA^7-i 0i&rait443ffl«?fiT 

[*a»Ei3] 
[ifjE^i»a«] BR*es 

[«jEi^JSB^] 0 056 
[«jE*i£] £35 
[»iErtS] 

[0056] -f-cOft. T7XV»«#g 3 6 Wifxm 
A4«3 3<0iW£?:f?ihU C VDf-*>-A'-3rt£S 



\ 

[«EE**ftftS«] 00 57 

[00 57] 4fc. A-y7rf-r^-4kCVD^ 

ne>tix\*. mtmmnmjco^x. mam 

BSZmLXmttt. B4I4. MlRim3iz^t 
H. B4TI4. A^rf-vWW&tfC 

vd**va-3I4. ji^ssioija^a^*^ 
imm sit. wma 8 1 ***m£m>Zittm 

[#&«E15] 
[ffiE**£3S%] 9MB* 
[«E*«»BB*] 00 58 
[«Efr£]S3S 
[ttErtg] 

[00 58]»S«c481tt. H4fc*^-J:9fc:, 
*S5»<0±««4 8 3 fc . ±«»4 8 3 OWfflKP^T* 
(c£tf&4 d <c LXWAfttnWB&A 8 4 fc . 
9fifr4 8 1 14. ±«S4 8 3<r*Mt£mi*lCth . 
CKOHPtt. 9 <0ES4D j99x-f-y 
4 2J:9I4*&H. ifc. B5t3**\l:dfc. #»{*4 
8 1 I4fig&34 8 4<0JS3fc*3*®B <KT. 
Bffiffi) 485i*StU^. fc#t&#iBffiffi4 8 
5J4. ±TOffifc««£*rLTO*. -tLTCOaffi 
14. B5«3j?*J:5fc:. SOT:^«ffifci£<oBtffifc:* 

[^1GE16] 
[*jEtt««®&] «BtBS 
[1CE»*«B*] 0068 

[0068] x v fy/fty/<-5tt t Ttny&n 
fc . &m(o&mt{m j wmm&z>**r *x -, + y 
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UEEmm&l 0 06 9 
[«Efi«]33g 

[00 69] te<D5&JI?"r y; <-<o o h<nw>- 

oii. «TOfcaK9* : HaaiBR^67-yt-h^y 
^-6tLT««sn*. 7-yt-M-+yA-6tt. 

H3*t/aSC*/Hr-2 6 fcP3«<WFH^)^^r 

«9 2 o o-3 o oxmmtximc* * * 

ftXV*. fcSMHSW. 100~200^fitCfci. 
ft. £fift/l^-fc^9£irara3ircS£3ltt$ 
fatSiifcO. ISI^n^-fc3S«9fc<0|5l«WSat3» 

TOSW>±frB«J4. WxWhmL9<r)m#xZ 
ti&LXUGliZit&ZttzhZ. 4fc. ^WjfJSaK* 
•C^9fc*gftL-CtJ<fc, X»t-y^^.y/<-2|«rC 

n*m:m-i>*im<fflfrcz i> * 9 * ht»*4. 

[#*BCE18] 

[«E*t*«te] 

[«E*rat«B£] 0 07 0 

[MEfrffi] sag 

[ffiEMM 

[0070] JiJiT^I*BB!B<0i^Offl«fcov^<0 

■neuru *^s<tetfr>mmzo»xmtt 

*o*-ho-rt:J: -5Tm^RO^E9*tr-*<0o- 
Fn-r?*-*;"<-8fc:«A5*i.. u-*ut91-*> 

l 14. Z<ry-1j0)n— Ho -y ^f-*y^-8*»*»- tto 
£K9*K9IHU iTx^y^^^-SlciS 

u. ryt-h^>-A-6FTc^iiSftfiasti. ttffx 

mmsst\9\ 
immm&i mm 
iw&mmzi 0071 
[mm] 3se 
[«Ert»i 

[007 1]^<0ft. 8KS»ffll llidOS«9J:XA 
14. naUc4dfc?-*>«0*-y-*h2 3£Trt':f 

y/fxx-xK-r >mfg&msL9<r)miztm 

^-y-y h2 3*>^&aj$n&^/s--/ 
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6. 

[*a3CE2o] 
iw&tmn*,} 0077 

[0077] *LT\ *£ttJBST»i. Kf7T+<tV 

t^oy-h/^rioijfflt^i. a,7 

rf-iryA-4 1 k0BTCiaR90« 

i££fT0<&&l£fcL AC*7r**W<-4i:CVD?-* 
W<-3k^BKoy-h/^7*10JiWt^i. 
9. A*7r*irS"*-4fcCVD*ir$'/«-3J:*#a 

*c >x- 1 tiora^y- i o t #ff i$fcf§< c: 

[#8ttiE21] 



imM&mBZI 0 085 

imEmi 

[008 5] If^lW»Wo5a«H8fcLT 
tiU Hlfc*tJ:d=Srf-<'W<HaSTI*3r< v x/t? 

[#8ffiE22] 

[«BS«®a*] as 

[fluE*J£)Ig«] S3 
[IBEfrffi] 3Sg 
MGEftg] 
[S3] 
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